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Membrane proteins account for approximately 25% of all genes, and
constitute approximately 50% of potential drug targets. The steady
increase in the number of three-dimensional structures for membrane
proteins means that the twin disciplines of structural bioinformatics
and biomolecular simulations may be applied to this important class of
molecules. Bioinformatics studies are starting to reveal, for example,
sequence motifs that govern how transmembrane -helices pack
together. Simulations are revealing the dynamic behaviour of
membrane proteins and the nature of their often transient
interactions with the surrounding lipid molecules.
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Figure 1. (A) Comparison
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Such kinks may act as ‘molecular
hinges’, as suggested by a number of

of prediction methods for
TM helix 1 from bovine
rhodopsin. The sequence
is given at the top. The
blue box indicates the
extent of the helix in the
X-ray structure. For each
method, the predicted TM
helix residues are indicated
by stars. The consensus
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Figure 2. Proline-kinked TM
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Figure 3. Images
representing simulations of
OmpA in three different
environments. (A)
A dodecylphosphocholine
(green/yellow) micelle;
(B) a dimyristoylphosphatidylcholine (cyan/red)
bilayer; and (C) a crystal
containing four OmpA
molecules and 24 C8E4
(detergent; cyan/red
unit cell.
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B bilayer

C crystal
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